The structure of a novel antitumor antibiotics FD-594 (1), produced by Streptomyces sp. TA-0256, was determined to have a glycosylated pyrano [4',3':6,7] naphtho [1, 2-b] xanthene skeleton by means of spectral data. The biosynthetic studies of the chromophore of 1 was also carried out by feeding experiments with [1-13C]-, [2-13C]-, and [1, 2-13C2] sodium acetate. The labeling pattern was determined by 13C NMR including 2D INADEQUATE experiments, which allowed us to elucidate that the chromophore of 1 is derived from 14 acetate, followed by the loss of one carbon atom.
In the course of screening for new antitumor antibiotics, it was found that an acetone extract from Streptomyces sp. TA-0256 inhibited growth of several cancer cell lines, and subsequent bioassay-guided purification of the active principle resulted in the isolation of a new antibiotics, designated as FD-594 (1)1). In this paper, we wish to report the structure elucidation of 1 by making extensive use of the 13C-enriched metabolite. Also described is the biosynthetic pathway of the chromophoric part of 1.
Results and Discussion
The physico-chemical properties of 1 are summarized in Table 1 . The molecular formula of 1 was established as C47H56O20 by the HR-FAB mass spectrometry. The IR absorptions at 1667 and 1624cm-1 suggested the visible maxima at 420 and 363nm in methanol were shifted to 440 and 379nm, respectively, in the presence of NaOH in methanol, which strongly suggested the presence of phenolic hydroxyl group(s). The 1H NMR spectra showed the presence of three phenolic protons The carbon connectivities of the aglycon part of 1 was further confirmed by the use of labeling with [1, 2-13C 2] sodium acetate by similar feeding experiment as described above. The 13C NMR spectrum of 1 enriched with the double-labeled acetate showed all carbons of the aglycon part of 1 as triplet except for the methoxy carbon and C-8a. The latter (C-8a) was observed as an enriched singlet. All the C-C spin couplings due to incorporation of intact acetate were confirmed by 2D INADEQUATE experiment as shown in Figure 3 Table 3 . Thus, the structure of 1 was xanthene-1, 14-dione. The structure of 1 was actually closely related to BE-13973X2) and MS 9018093), both of which were reported to be isolated also from Streptomyces.
The absolute configurations of the oleandroside and the olivoside were determined as shown in Figure  6 . 
